I. Introduction
Coupled neutron-gamma shielding calculations using S n transport theory can be time consuming, especially in twoand three-dimensional geometries. In general, the CPU time of these calculations increases stronger than linear with increasing number of neutron and gamma energy groups, and depends on the order of Legendre expansion and number of S n directions used (1) . This fact induced the idea of the decoupling method to accelerate coupled neutron-gamma shielding calculations. This method is useful for shielding calculations when combined neutron-gamma libraries are available with a different order of Legendre expansion for neutrons and gammas and when a different order of Legendre expansion can be used for neutrons and gammas. In a coupled calculation the highest (same) order of Legendre expansion is used for both neutrons and gammas. A lower order of Legendre expansion can mostly be used for neutrons in a decoupled calculation, which saves a lot of CPU time. In the decoupled calculations the size of the matrices is reduced to the original number of neutron or gamma energy groups, which also saves a lot of CPU time.
The method of decoupling can be outlined in general as follows. The data included in a combined neutron-gamma library can be readily separated into a library containing neutron data only and another library containing gamma data only. The principal part of this separation process is the partition of the transfer matrices into subsets corresponding to the libraries mentioned above. The subsets of the transfer matrices included in a combined neutron-gamma library can be schematically illustrated as shown in Fig. 1 .
After the separation of the library, first a standard neutron calculation is performed using the neutron data library. The neutron flux distribution resulting from this neutron calculation is saved for subsequent use in the generation of a volumetric source file of secondary gammas. The next step is the generation of this volumetric gamma source file in which all the neutron processes producing secondary gammas (including fission, capture, inelastic scattering, (n,2n), (n,3n) reactions etc.) have to be taken into account. The photon production cross section data required for this step is read from the original coupled neutrongamma library. The final step is a standard gamma calculation with a fixed source using the separated gamma data library.
Of course, this calculation principle is only correct, if the neutron induced secondary gamma photons have no directional anisotropy upon emission. Fortunately, in evaluated nuclear data files like ENDF/B-VI, JENDL-2.2, and JEF-2.2 only few materials show this kind of anisotropy, thus the differences in gamma fluxes calculated by a time consuming coupled calculation compared to a significantly shorter decoupled one are negligible. Photoneutrons cannot be treated in any case because data is not available yet in the evaluated files.
CPU time measuring tests have been performed using one-, two-, and three-dimensional simple geometries. These tests have shown the applicability of the decoupling scheme for simple geometries (1) . The average relative differences using decoupling observed in the calculated gamma fluxes were in the order of 10 -6 to 10 -5 , while the maximum differences occurred in the range of 10 -3 to 5.10 -3 . An
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